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= ps bila nhs Gea | WS IevL bslal ay! J ( 
Ut tbs Bla, 8,12,65% =3 7 elk 


(Common difference) s8 SG” = d— (it ae seal = 
a3 ete Peay 
= 0S 8 a4 he 3 Pe ee oe a: 











i 


II 


a,+d 


b= 12+4=16 


‘cz 


a=a,—d 


fy = 8-4=4 
ime a =4b=16 Vi 
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Ai Ze ANB | “: Je 
(i) A = {2,3,5,7,11} , B = {1,3,5,7,9} 


(ii) A = {3,6,9,12,15,18,21,24} , B = {4,8,12,16,20,24,28,32} 
(iii) A = {1,2,3,4,6,12} , B = {1,2,3,4,6,9,18} 


yo 


A = {2,3,5,7,11} , B = {1,3,5,7,9} B&W 
ANB = {2,3,5,7,11} 0 {1,3,5,7,9} Jui 
= {3,5,7} | 
A = {3,6,9,12,15,18,21,24} , B = {4,8,12,16, 20,24, 28,32} Sz (ii) 
AOB = {3,6,9,12,15,18,21,24} © {4,8,12,16,20, 24, 28,32} Li 
= {12,24} 
A = {1,2,3,4,6,12} , B = {1,2,3,4,6,9,18} SR (iii) 


AB = {1,2,3,4,6,12} 0{1,2,3,4,6,9,18} 
= {1,2,3,4,6} 


a 


Universal Set Le Soy 
han (Sige es ise Bsc Wier fi Ie whIUneF, pierdy. Si 


ie ; Ly ata Bue tier Miter 
Sate = LPL Je 
Saas kAnouie(eu - (1,2,3}}0A = fl 2», B.= {2,3}, C = {1,33A\ 
kee x, st. ee or iL Wer 6 EUEY AB, Corus! < Super setex 3? 
fo: +> ee <., Beggs 
N SEF Te aes a Me rer : ss 
on, appt. ts = = : : 


Complement ofaSet , + Ker 


Users SUL U ee Sire aatvae rhe ee her Sits ‘A SSG 
tebe A LU A, A dS ee Nn td br 2b PASO IL 
re {x|xeUnx¢A} fF 
xEeA' > x€éA 


xEA => x¢A' asi 


U“ 





~22 (PAS I. A = 13,4,5} WU = {1,2,3,4,5,6,7} fi 


U = {1,2,3,4,5,6,7}. ) SE 
A = {3,4,5} 2ul 
Ac =U-A . J 
= {1,2,3,4,5,6,7} — {3,4,5} 
= {1,267} | Ui 
-12 0 
~2 ePYE, AVA ANA Fin A = ee U = {1, 2,3,4,5,6,7.8} J 
U = {1,2,3,4,5,6,7,8}, SR 
A = {2,3,5,7} 7 | 
© =U-A | el 
ae {2,3, 5,7}. See 
= {1,4,6,8} ) § 
AU AS = {2,3,5,720{1,4,6,8} re $2 = 
= {1,2,3,4,5,6,7,8} , 
tn: Go a ee BAAR \\ ce Yj Ayo Ae 


. “S33 GS 5; dl he 








ANA = {2,3,5,7} N{1,4,6,8} | 


={} 
= ® | SS 
AVAS =U 4! ANA =O . 
| ==3 JH 
-2 (ANA AVA, ACI*U = {1,2,3,...,20}, A= {9,10,11,12.... 203 Ai 
c-U-A 3 <u) 
= {1,2,3,...,20} = {9,10,11,12,...,20} 
= {1,2,3,4,5,6,7,8} 
AU AS = {9,10,11,12,...,203{11, 2,3, 4,5,6,7,8} ~! 
= {1,2,3,4,5,6,7,8,9...,20} 
=U 
ANA® = {9,10,11,12... ue 2,3,4,5,6,7,8} 
, ={} 
= 
AUAS =U wl ANA =O - 
. ae Difference of two sets 3/6 Us 


Sie Uxt2 287 Ber 260 Ff JONNL Ate G36 Be Ad_Unex BAS 
Acre F II NL BELO A= BUA abe Ve ALBLA-Beiie | 
-—thl ba BIALB-Aa Unser 


A = {2,3,4,5}, B = {2,4,6,8} SP 
A-B = {2,3,4,5}-{2,4,6,8} ={3,5) 2. 
BA = {2,4,6,8}-{2,3,4,5} = {6,8} i 
A = {3,4,5,6,7}, B = {1,2)3, 4,7,8,9,10} Vp (ii) 
A\B = (3,4,5,6,7}\ {1,2,3,4,7,8,9,10} = {5,6} 
B\A= (1,2,3,4,7,8,9.10)\ (34.567) al 
= {1,2,8,9,10} ae b: 


A= B pene Na 
pate ey ok ee te 201 





Properties of Union of Sets (172 oy YL UK 8.1. 2 
Commutative Property ~(=-<7 G 


LLB shut bf 
AUB=BUA 
AUB = {x:xeAorxeB} SV 
= {x:xeBorxe4} 
=BuUA ot 
AUB=BUA . ce 


Associative Property (-/ rol 
ZLEAB CURL. 
(AAVBUC = AU(BUC) | 
(AUB)UC = {x:xE(AUB)orxeC} Uf 
= {x: (xe Aorxe B)orxeC} 
= {x:xeAor(xeBorxeC)} 


= {x:xeAorxEe(BUC)} - 
= AU(BUC) 
(AAUBJUC = AUBUC . | 32 


Saratin A = {1,2,3,4} , B = {7,8,9,10} iC = 2,6) 1-30 , 


(@) AVB=BuUA 
(b) AUB)UC = BIOL) 


A= (1234), B= {789.10}, C= (26) Se 
B Pone (23:4) 0 (78.910) os yh. 


= {1,2,3,4,7,8,9,10}.. soe ae @) Babe ky 
BUA = {7,8,9,10} w (has Ae ae 


= {1,2,3,4,7,8,9, 10 Pecsssrer ji) 
AUB = BUA eet =< LION . 





a 


©) (AUBUC = ({1,2,3,4} V {7,8,9,10}) V {2,6} 
= {1,2,3,4,7,8,9,10} V {2,6} 
= {1,2,3,4,6,7,8,9, 10}...00-.. (i) 
AU(BUC) = {1,2,3,4} U ({7,8,9,10} VU {2,6}) 
= {1.2.3.4} Y {2.678.910} 
= {1,2,3,4,6,7,8,9,10}.........(ii) 
(AUBJUC = AU(BUG = iar 


Properti@® of Intersection of Sets (12L 0 Be Ure 
Commutative Property ~)|\*=-<7 L 
LL BAUS 


AG\Bi="BiVA- 0 fe zi 
: J =: : en > & ro 


AB = {x:xeAand xeB} SUP w2# 
= {x:xe Band xe A} 
= {x:xeE(BOA)} 
= BNA 

ANB=BOA 










Associative Property (- Wels 
ALLEL 










(A AB)AC = {x:x€(AAB) and x€EC} | SUSY 

= {x:(eAandxe B) and x eC} 
| | = {x:xeAandxeBand xeC} 

A pete hss = {x:xeAand (xe Band xeC)} 

ban 5e2 | op Pee: ae ee : = {x: xe Aand xe(BOC)} 

es eee = fc" cA \(B\C)} 

AS) NES WE UA BAC) 

ee AADAC SABA | ) ‘aes mae “Us 


a « 
“Me” “ow + - , 
= = 
8 he * i 
“> : : r : : 
C. .a | f : 
= > ~~ x 
- = 
: i- ’ 4 
5 
id 
_ 
— + - 
=e Se 
——— ee fe 


Venn Diagram )&2ic/s 8.1.3 | 


PSR PES bei L JO b Give SSP nL Usr 
(1834-1883) John Venn ose wh nz Ald left GUE! 
i Wer 

— Ue IL Yisuse Fe L Yl 5e OY Gi fer Kot) ft Nel 
-— bey 


U = {1,2,3,4,5,6ju1A = (3,4,5 A 


pier Sots ee RP bats 
5 GAL IE IB tf 
tbs Aer 





= {1,2,6} Re t/,bfA° GokLs Se bb B6 Ula A 
Union and Intersection of Sets 7, iis [ee 160) Pa 


U = {1,2,3,45,67,3 WP 
A= {1, 3,4, 5 wl B= {2, 4, 5, 6} ssl 
| Suite GGL 
AOS 2 QECU Sie AE - 
Lid Ut Ax of GA» Bild Se a tt 
~ULSUS Bald A) Cts 





e157 U AUB Swi Se Buid (1) 
4B = 23 (1203:4056) a 
~<tl us ANB 3S 7 6 BuslAUsrUs (2): 


ANB = {I, 3,4, 530 {2, 4,5, 6) = ae Sud 
204 





AUG bret SC Glee sur 8.14 
When two Sets are Disjoint ( ) ro Af bus i? on y by ye 
| RSA OB 2 Mb Gust by SAF 

BUA Lil hb Gast 
AUB Sir 6c tC SS 
Ure t/p bo CUPS SSB UA ssl 

AUB = BUA 


When two o Sets are preraees Ux wi [ALv_2 Oty 16 Ue 
sly fast Aly Li cay i HE Us 


AUP Sie tinbf ALB 2 





BUA 2 shut bbwabbaals 
AUB = BUA tite thus 





Sh eee 
SF SS 6 USS se US Bey | 
KGS BOA IAAB 





ANB = BOA Uz 


When two Sets are eicene VU ad pe), mee ik ite 
Rex Aca A A bbBesly LOE 
yd bili S ba tf 
2 MbGat La tbs Ber 
ANB SRe We S7COIUID 
? ce tYUIBAA isi 
ANB =BOA Ue 





J tleppiree’ SC tet Sus 
When three Sets are Disjoint UF LeU 2 ue y bY ye 


— U | 
— 4A WN(AUB UC PIS KF 
3 se th, USAU(BUC) 


(AUB)UC = AU(BUC)U 


wl (AUB)OC Ply hE 
-e tYUSAU(BUC) 
(AUB)UC = AU(BUC) 


AA(BOC) bs (Pbeh 
Ub (ANB) ACs! 
AQ(BAC) = (ANB)AC 


AN(BOC) Piel PEAS? 


tbs ( AAB)AC sh 
sk AQ(BOC) = (AUB)OC'# h 






















De Morgan’s Laws |." 3 mi My 
LL BwA erSile Use Sixes 
(AUBY = A AB’ (i) 


(ANB. = AC UBS (ii) 








A ABS rn HE 

INIA oid tus 

444 Ui biti ig 
SESEEEEesssssssneeeeinrosssnnnnneee (AUBY =A ABU 


wt Ua ie Tote Lys Gib! 


U = {1,2,3,4,5,6,7,8,9,10,11,12} A = 2,3,4,67,8. 9,10}, fi -: Se 
bel A In B = {2,3,5,7,9} ss 
= {2,3,4,6,7,8,9,10} Ste 


B = {2,3,5,7,9} | 
(@) «AUB = {2,3,4,6,7,8,9,10}{2,3,5,7,9} 
7 = (23,4.5,6,7,8,9,10} 
(AUBY =U ~ (AUB) 
= {l, 2,3,4,$,6,7,8,9,10,1L 12} 1 123.456789.10) 


= {LIL 12} 
207 





A =U-A | 

= {1,2,3,4,5,6,7,8,9,10,11,12}-{2,3,4,5,6,7,8,9,10} 

= {1,H,12} | | : 
B03 | 


= {1,2,3,4,5,6,7,8,9,10,11,12} ~{2,3,5,7,9} | | 

= 1,4,6,8,10,11,12} | | 

Ao AB = {1,111,123} 0{1,4,6,8,10,11,12} 7 | 

= {1,11,12}......(ii) 

=< (ii) ash (i) 
(AUB) = A UBS 7 | 

(b) | ANB = {2,3,4,6,7,8,9,10} A{2,3,5,7,9} ioe I, 


= {2,3,7,9} | 
(ABE =U - (ANB) | 

- (1,2,3,4,5,6,7,8,9, 10, 11,12}—{2,3,7,9} 

= {1,4,5,6,8,10,11,12}..:...() 


Ac Ua 
= {1,5,11,12} 





Be =U-B 
= {1,4,6,8,10,11,12} : 
AUB = {1,4,6,8,10,11, 12}....(ii) | 
(ACB) = AUB Qc ALANA ee 
208 Moral 


8.1. 


bitin C = {3,4,5,7} 191 B = {4,6,8,9}, A= {1,4,7,8) «1 





@) AUB (ii) BUC 
| (iii) ANC (iv) AN(BAC) 
(v) AvBUC (vi) (ANB) AC 


InC = (2,3,5}.1B = {11,17,19,23}, A= {1,7,11,15,17,21}, «2 
(ANB)AC = AQ(BOC) Sat 


InC = {4,6,8, 10} 4) B = {3,6,9,12}, A = {2,4,631 -3 
AU(BUGQ) = AUBUC SZct 

In C= {2,3,4,5,6} B= {1,3,5,7}, A = {2,3,5,7,9}41 4 
(ANB)NC = AQBOO SB 2% 


U = {7,8,9,10,11,12,13;14} A 5 
A = {7,10,13,14} 


ee eee Sn B= {7,8,11,12} sh 
ee ANB! = MOB SEok 
B= (689) 14 = (49) U = = Ab810:eherste fis 4 


Se cath areca ote A= {2,3,6,9}, U = {1,2,3,4,5,6,7,8,9} fi -7 
gies ; In B = {1,3,6,7,8} I 
oo A AB Seat 













; : igi ais ri ) 
; j —_ ; - En Oe Ps 
~ae iT ) 34 P < : a ¥ ‘ .! a; Sy cs sites »% 'F A : ote. . +: ye ‘Bai ' ; 
i ve ee : ‘ st a, \ i 4 mehr ss ; ye oe ty tf?" A —" ¥ 





mines 4 





ht * eee ae +i * tt: = 2 = 
5 a ae 
‘. " : Or x fu2 5 = " 


JS ats ot 


ee 


-f 


BINARY RELATION 4,56 8.2 


Le AxB = {(1,3),(1,4),(2,3), 2,49} A&B = 3,4} A = {1,2} er UE oy 
(1,3),(1,4),(2,3) VLA x B-<tld(Cartesian Product) 7>V 656 BA, Ax B 
Ut We S27 (2,4 


(Ph— tH ASG Ae BBX A = {(3,1),(3,2),(4,1),(4,2)} UPS 
wi, GEBRA (Sub sets) bx O (UL Ax BUSCAXB # Bx A 
~ik Ue (A to B, Bina Relations) 
R, = tee R, = {(1,3)j, R; = {(1,4)} 
R, = {(2,3)}, R; = {(2,4)}, Re = {(1,3),(1, 4} 
R, = {(1,3),(2,3)}, Ry = {L249}, Ry ={(LO2I/ 


Rig = {09,29}, Ry = {ADA} Ri ={LI49 (2,9); 
Ris = LAI AZIZ}, Ry = {1LA2I2A;: 
Ris = {1,319,249}, Rie =L1)090,29)2 9. 


~< tf (Dom) 33 bbe ee IL eke LYRE wher 
z Je J IO til/(Range) Gs Siu bu Rr bot bberye ee fri Uss% 72 


ap 
At=i{1,2,3}) B= 13;4}: 
AxB = ¢(1,3),(1,4),(2,3),(2,9,3,3),3,4} , 
Utter SLIGAxBA 
R, = {(1,3),(2,4),3,4)} os 
~< wi SE bbl R, 





MA = {45,4 NUPS| 
Ax A = {(4,4),(4,3),(4,),(5,4),(5,5).(5,0),(6,4),(6,5),(6,6)} 
R= (4,9.(5,5),(6,0)} S42 USNR er FEAKACI 





Aus Sita beeCxC mC = {12S “2 Je 


ip 


C = {1,2} SR 
CxC = {(1,1), (1, 2),(2, 1), (2, 2)} 
‘Gul 612% Mr Shit GEL xC ¥ 


FUNCTION LH 8.3 
St fw OE CUP SIAB IA USE 


ess f’= A (i) 
_z(Repetition) IAL (ee LRrr£ ff’ 


Zz 


; re ee | ‘ _ Pe | wt 
. 7 ie 1 PS E Dee bee Pee . ats i“ 6 . ; : = 
> Bie ble wiyree yb BA Sf 





A = {1,23}, B= bsy3} 
AxB = {(1,x), (2,x), (3,2), (Ly), (2.9), (3.9), (1,2), (2.2), (3,2)} 
| 2B yibeatsen 
fi = (1,3), 2. y),(,2)} 
fais = {(1, y), (2,x),(3, y)} 
fwd 

f;cAxB. () 
Rie - SET ‘Dom f,#A (i) 
Jee eile " Pe rae (Lx),(1,2) win Z7E fi (iii 
; ss a ant ees an cn gi ah if, va 








Vi 7? 


‘ie 
eS, a hy = “ 
oor 


oe 


; ¢ 
: - 


hy wil 
if, cAxB (i) 
ues fy = {12,3} = A (ii) 
Leet Lulz hf; (iii) 
edt A teen! 
Gif, = by} cB buf, # B 
ee Be Af lif 
Into Function py 0) 
nfo SBaA, fh 
oS ea 














“Je 
A = {b,m,n}, B = {3,5,7} 
AxB = {(t;3),(t,5), (47), 
(m, 3), (m, 5), (m,7), 
(n,3),(n,5),(n,7)} 
VU fy SEL 
Suse 
f < AXB (i) 


tes f = {bmn} = A (ii) 
PM Ae tex SUt de SLA totl WL pele L sin szLf (iii 
2 Wiig fr OE IE Bex crf Sil 


uf = (3 <Byk & f eB Wy) 





2 UY SR tn deus 
r= {(t,7), (m,3), (n,3)}. 
rcAxB iV 


sr = ft,m,n} =A (i) 





-e Wire WIL Berti L, LA Cr UsI2 7 (iii) 
Sed tetiE pee Lens LrE EF 


Gir = {3,7} +B (iv) 
ef BIWIA ‘ry’ Lid 


U2) wbeISib SBA Ralf 
S = {(b,3),(t,5),(m,7), (n,3)} 





ScAxB (i) 
DomS = {t,m,n} = A (ti) 


id SL CAP MEU SLL 3), (5) WIR | (iii 
=e Viire iin 3,5EB 


~ . “te . 
| Ratiy . 
‘ 213 
‘ . 
” be] 
> 


d * - : 
ec) 
te ~ ~~ 





Injective Function fey 


Unc LitiL pre pL WaPo SL£ f Sar US BISAGA 
tL FEI AI 
A= {2,3}, B={abc, { 
f ={29,3,)} 
wif =(2,33=A 
edie AtetuiL peel URref 
i, f # B (iii) 
PB INA flit 
LpbeprkuwRrsr£f (w) 
(Gedii ee tu 
| kur lid Ww f 
Surjective Function i West 
BItA Pusdy f=B SriucLBer Gd pRB A ee fi 
_< big 
LitEJe 
A = {1,2,3}, B = {uy} | 


f= {19).29,8,y) 
Gf = {ny} = B 







PBA fi 





2 = 
————— 





Hi 
5 
4 
{ 
5 
4 
WW 
(| 
| 

| 


i mm 5 — - 
a 


7 om = a 
—_— = ‘ liek + —— ~~ = ~ — 2 
2 —— 
= ena 
a a - = a 
ce —— 
== sini - =e 4 © P 








YU? -2 Je 
C= IDGri 
= {2,3} 


CxD = {(p,2), (4,2), (1,2), 
(P, 3), (4,3), (7, 3)} 





g = {(p.2).(4.2).(r.3)} 


usig=ipgr} VW 
We A LiKe L win poh ‘se £s (ii) 
eo DEC g il 


f(g) =D (iii) 
os Bop | aw ree : a any ; ue 
-F DISC, Be 


ri tr == " ; 
m sk A ‘) * 35 re 1s 
' i 7 at oF 
‘ ‘> t 


=: J 





A= {3,5,7} 

B = {x,y,z} 

AXB = {(3,x), (3, y), (3,2),6,9); 
(5,9). (5,2),(7,2), (7. (TDP 

f = {3,2),(,y),(7,2)} 





waif = {3,5,77 = A a, 
=e Ved UEFA LIOIE DHE step S0L f’ (ii) 
“3 Ba f’ Vig 





Bijective Function ae ne an | 


Sar Ut Bera Aes f Si 
ng BISA? W 
Er iiecr f. 
_< ti 2S FAS 
2 Puts ft LESS 
f = {(1,a), 2b), 3,9} 





YI => 


X = {7.893 Y= {def} 


XY = {(7,9),8,9),9,9),(7,2),(8,2),9,2) (70,8. 9,9, DF oF 
h = {(7,e),(8,d),(9, )} LER Gt 


hoe XxY (i) 
vessh = {7,893 = X (ii) 


(edt £ sin aLh (iii) 
a NW Ost SOIL 


we Se Xb IFA LLSE 
Gih=Y={d.e,f} (iv) 


~< SIF Rte VIROL pe pF Uy Rey (v) 








Pb Wh eo end — 


| i 
—t o 


216 





8.2 7 


ZEB x A WAX BKB = {1,3}, A= 3,5,4 +1 
~ 2 cy Gales Ay Iss dbe39 ye P31 


bute Soi/Myi Sbs AIA = -2,1,4)A\ “2 


Wa Sobel; U2 soar “3 
-< III GYOIL CLECKC (i) 
—UnwJbl4 LBiIIOl3tARAxB  (Y 


é SF vide ‘R’ yn M = {2,3,4} iL = {1,2,33/\ ~4 
FSGS Rvs! R={(%y)|xeL, yeMaysx} 


A wi dee LX xYInY = {24,8} 1X = (03,534 5 


f= (44),0,4),(c.4)} 1B = {2,4,6},14 = fab,cp J -6 
i en a BIA FS bin Ma Ax BL 


Sees if g= {Ulm} 1B = {12,3} A = {t,mnjJi 7 


Si ae ne BIVIA'g Loe tinpiSte Ax we 


| 
Fee AY > g= - (ax) Gy) 6 Di slB = fx, ZplA = tL 3, 5 § 
‘ ee 


| ps * = bees Ay. 





vin bur eee aaa Os ” Bye) (Ageetiny Sta Ax B we 
| Saas 335 ath ar Sete ste u = 
were | 217 


Wea ee 


$e 













wf ot yf —!9 é 


| AUB=? dUner BAAS () 
(a) ® ()) BUA () ANB +*-@ Baa 


SES || 


ANB=? sneer (Overlapping) Hi 139BuslA A (i) 
DAO -- VO SBIGNA () AB () BUA 


-— USA UB=BuU A LBA Urtss (iti) . 
(a) Jheerb  (b) (irae (c) jake: (d) whos, 


me A 
— 
? f - vr “a ; ‘3 . = _ 
4 2 4. 
'- a \ 
* 
7 “* 
4 a . 
a on 4 . 7 as. ? « - 
vy. ~ - : £.%_" i ¥* 
= ’ ee { " ~ ' 
- “ bh _ po +’ 4 « - | ry ° 
" = - . } _- “ { 
* i , Lo + - Ny \ - 
+ Piel ww * - oF af) ] ~ ae 
. - ; o é ivg Maa mod 
ee, CO tee hk ot wed Se 
= - — - ees ete 


tS 2a eet 6 CE 


-< GUSAU(BUC)=(AUB)UC (iv) 
(a) bvewrb  (b) iba’ (c) BET BAT (d) Cire 


oo ee & 


Ao =29A = {4}, Y= {123,44 
(a) {1.2.3}  () ® () fp -  {4.2,3,4) 


U-A22 A= fl}, U= (12,334 WI) | |) 
(a) {2,3} (b) {1,2} {isa ae ) © wee (ee Te 
| | , — auarat 6) | 


@ sUBo OM AmB AaBe 





















| + ee ieee ade Hi 
(a) AS ABS (b) AUB N . (c) AAB cee ¢ ) A JB a 3 wa ae 


tay R= =7 R= ey ee aah to) 


(a) (4,6) oO MERE oF G4 — @ 6 










Pee we Ieee 
-@ ' 










JU Ewne. 


mee ba Tink. = saepiee 6434 @) 
i o — () {45.5} 


: 7 4 ~ -- 


% on ae 
if ‘MBE 
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